. Tertiary Transport by Distance and by the Type of Vehicle. Source: 3 : Combined "Goods moved by commodity and length of haul: 2016 (revised) for commodity type "Groupage"" and "Goods moved by type and weight of vehicle and length of haul." 300-500 *** Uniform 1% 1% 2% 9% 2% 87% *In the original source, the distance is reported in ranges and the probability of each range is given. For our simulation, we first randomly chose a range based on the given probabilities. Then we randomly chose a number from the selected range (i.e. we assumed a Uniform distribution for each range) and finally we randomly selected the type of truck based on the information given on the share of different types of trucks for each distance category. **In the original source it is reported as "Up to 25 km" and we assumed 10 to 25 km. ***In the original source it is reported as "Over 300 km" and we assumed we assumed 300 to 500 km. Meters Assumption * United States Census Bureau 5 provides data on current stocks of goods, and on annual purchases of general merchandise stores. We divided the stock with the annual purchase and multiplied it by 365 to derive the number of days before the stock of goods has been fully depleted (58 days). We then assumed this is a reasonable proxy for the average entire storage time. Based on the information provided by the PEF guidelines 6, 7 , products remain in in the retail store for 4 weeks on average. We assumed the remaining 30-day storage time is equally distributed between the manufacturers' warehouse and the distribution centres (so 15 days for each). To develop a BetaPERT distribution, we assumed a minimum of 1-day storage time for each warehouse and a maximum of 60 days for product storage at the retail shop and 30 days for distribution centres and manufacturer's warehouse. The storage time in a parcel distribution centre is generally very short. Therefore, we assumed an average of 1 day with a minimum of half a day and a maximum of 2 days for the storage time in a parcel distribution centre.
Share of vehicles

Storage
** The number of items per cubic meter is calculated by dividing the storage area factor by the average volume of an item. For manufacturer warehousing the energy use figures have been reported in kWh per cubic meter so we directly used them and did not use the warehouse height in the equation. Using the information provided by the EIA 9 for non-refrigerated warehouses we assumed a BetaPERT distribution for the warehouse height. For the retail stores we used the height of a stack of shelf (2 meters) as products are never placed at a height that is not reachable by a consumer.
Last Mile
Bricks & Mortar
To estimate the distances travelled in China, we used the modes of travel for the purpose of grocery shopping as reported by Wang 11 . Feng et al. 12 reported the average distance for each mode of transport. To estimate the average distance for each mode of transport (distance travelled for the purpose of shopping), we weighted the figures by first dividing the average distance for each mode of transport by the average distance by all modes and all purposes (i.e.
km)
and then multiplying the outcome by the average distance for the purpose of shopping (i.e. 2 km). We assumed the coefficient of variation for the shopping travel distances in China would be similar to that of the UK.
S4
As presented in table 2 of the main text, we used data from Mercure et al. and the European Environmental Agency 13, 14 for the tank to wheel GHG emissions of passenger cars in each country (cars with 4 wheels and with different fuel types including hybrid and electric cars). These numbers do not include the GHG emissions caused by manufacturing and maintenance of cars and the emission due to the construction of roads. ecoinvent 3 15 reports 7 kg CO2-eq per kg of car production. We assumed a car weighs 1000 kg and has a lifespan of 240,000 km, as suggested by ecoinvent 3. That leads to 0.029 kg CO2-eq per km. We also added 1080 kg CO2-eq for the maintenance of a car as reported by ecoinvent 3. Given a lifetime of 240,000 km, the average GHG emissions due to maintenance would be 0.004 kg per km. We assumed the emissions caused by construction and maintenance of roads are negligible in our model. Therefore, we added a total of 0.033 (0.029 + 0.004) kg CO2-eq per km to the reported numbers when we used them in the model.
We associated the basket size to the mode of transport. When cars were used for shopping trips, we assumed a BetaPERT distribution with a minimum value of 1 item, a most likely value of 30
items and a maximum value of 70 items based on the figures reported by Market Track and Van
Loon et al. 16, 17 . For shopping trips by foot, bicycle and bus we assumed a BetaPERT distribution using the numbers reported in Table 1 . ecoinvent 3 15 reports an average of 0.11 kgCO2-eq per passenger km for the GHG emission intensity of buses. We assumed the coefficient of variation for the GHG emission intensity of buses in each country is similar to that of passenger cars in the same country and we used that to estimate the corresponding standard deviation.
Bricks & Clicks
Gonzalez-Feliu et al. 18 reported four figures for the distance driven by delivery trucks of retailers.
We used the smallest number (for central urban area), the average distance and the largest number (for far periphery) to develop a BetaPERT distribution. Van Loon et al. 17 reported an average basket size of 45 items for the bricks & clicks channel. As there is often a lower bound for the total value of the items delivered by retailers, we assumed a minimum basket size of 5 items for this channel. We also assumed a maximum basket size of 100 items per delivery.
S5
The US National Renewable Energy Laboratory 19 reports 0.88 kgCO2-eq/t km for the life cycle GHG intensity of light commercial vehicles. Based on the numbers reported by the Network for Transport Measures 20 we assumed an average load of 0.3 tonnes for light commercial vehicles.
We quantified the corresponding emission intensity per km by multiplying the intensity per tonne km by the average load of vans. Then we assumed the coefficient of variation for the GHG intensity of light commercial vehicles is similar to that of passenger cars in the UK and we used that to estimate the corresponding standard deviation.
Based on the information provided by Van Loon et al. 17 , failed delivery rate was considered to be negligible for bricks & clicks.
Pure Players
Dablanc et al. 21 reported the average distance from warehouses to the centre of gravity for 23 locations around the world. We used those data as a proxy for the stem mileage in our model.
For the drop mileage and the number of deliveries we used data shown in Table S4 . For the number of items per delivery we first estimated a most likely value of 2 items based on the provided references. Then we assumed a minimum of 1 and a maximum of 5 items to develop a BetaPERT distribution.
Packaging
To account for the GHG emissions of delivery packaging for transport, we included the cardboard box used for the packaging and the Kraft paper used in the boxes to fill the void. We used the volume of over 2900 Unilever 1 products to derive a distribution. Based on the data provided by Alberto et al. 30 we assumed a box saturation (Volume of product/Volume of box) of 10-90% with a most likely value of 50%. Given the data provided by VAL-I-PAC 31 , we calculated the weight of corrugated cardboard used per litre of a box. We used the number reported by Rajapack 32 to quantify the amount of Kraft paper required to fill a 1 L void in the boxes. We extracted the GHG emission intensity of corrugated cardboard and unbleached Kraft paper from ecoinvent 3 15 . The majority of the packaging materials are recycled in the countries considered (e.g. around 70% in Europe and the USA 33, 34 ). We used UK data in our model, which includes 79% recycling and recovery of paper (with negligible GHG emissions) and 21% landfilling of paper 35 with a GHG impact of 1.5 kgCO2-eq per kg paper 15 ).
With regard to the last mile delivery packaging for bricks & mortar and bricks & clicks, Muthu et
al. 36 used 0.01 kgCO2-eq per plastic bag and one bag is often used to carry multiple products.
Therefore, inclusion of the impacts of plastic bags would have a negligible impact per item purchased and would not significantly change the outcomes of our study. 39 for the total GHG emissions due to production, assembly, disposal and recycling of an electric cargo bike as well as the GHG emissions due to the production of the battery. 40 argue that one full charge of a cargo bike battery can last between 19 and 29 km and that the battery needs to be replaced after 500+ charges. Based on this information, we assumed a lifetime of 12500 km for a battery and we assumed that a bike can be ridden four times that distance i.e. 50000 km ( 41 assumed a lifetime of 50000 km for electric scooters and 39 assumed a lifetime of 5 years for electric cargo tricycles). That leads to a total of 0.05 kgCO2-eq/km for the cargo bike and a total of 0.01 kgCO2-eq/km for the battery. Next, based on the information provided by 39 we assumed an average energy use of 38 Wh per km and we used the GHG emission intensity of China's electricity grid to estimate the GHG emissions associated with the use of electricity by the vehicle (leads to 0.02 kgCO2-eq/km). The total GHG emission intensity is calculated by summing these three numbers (0.05, 0.01 and 0.02 kgCO2-eq/km). ** According to Road Freight statistics 2016 - Table RFS0117 3 , 30% of the distance driven by trucks are empty runs. Therefore, we added 0.7 to the denominator of our equation to account for those empty runs where a truck is used. *** We estimated this number by calculating the average of the corresponding figures for the other trucks.
GHG Emission Intensities
